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RECENT STUDIES OF THE ISOTOPES OF ill4ANATION 9 FRANCIUM AND RADIUM* 9 ** F. F. Momyer 9 E. K. Hyde 9 A. Ghiorso 9 and lv. E. Glenn
Radiation Laboratory and Department of Chemistry University of California 9 Berkeley, California March 199 1952 An earlier stud~ of the alpha decay characteristics of the low mass isotopes of francium and emanation produced by bombardment of thorium with 340 Mev protons for the purpose of correlating these characteristics with the 126 neutron shell has been continued and expanded to include the element radium.
Greatest progress has been made in the case of emanation where the properties listed in Table I have been measured. -3- UCRL-1734 This work \'las greatly facilitated by the development of a method for the preparation of platinum plates with the emanation atoms so firmly affixed that counting techniques typical for non-gaseous ·radioactive samples could be employed. In brief, this method consisted of ionization of the gaseous atoms in a glow discharge and acceleration of these ions into a platinum plate at a potential of a few hundred volts. The method is being applied successfully to krypton and xenon as well as emanation and should be widely applicable in nuclear studies of the nuclides of these elements,
*
This technique resembles that reported by Bergstrom~ et al, in the study of mass=spectrographically separated radioactive isotopes of rare gas elements.
It is interesting to note that a plot of the alpha decay energies for the emanation isotopes against neutron number is strikingly similar to the corresponding plot for the isotopes of polonium and astatine as shown in For our purposes bombardment of lead foils produces radium isotopes of mass 216 or less by such reactions as Pb 208 (c 12 j4n)Ra 2 16. These directly produced radium isotopes decay quickly by alpha particle emission or electron capture . .
to the emanation and francium isotopes in which we are interested. An out= standing advantage of this method~ particularly for Ra 21 3 9 is that none of the higher mass isotopes of thes·e elements can possibly be produced and hence the interference from them is not present.
As a by-product of the studies of the emanation fraction from the thorium plus proton bombardments 9 some properties of the previously unreported Em 221
were observed. The gaseous fraction from the dissolution of a thorium foil target bombarded with 100 Mev protons was purified and placed on a platinum
